Illnesses (SOII). [1] Limited research is available on the direct impact of unionization on workplace health and safety across industries in the United States. Thus, including this information in these national systems could be very useful. Specific research into construction sector unionization in the United States has shown higher rates of workplace hazard identification and training provided to union workers, with presumed improved health and safety outcomes. [2] Knowing more about the union status of workers fatally injured at work can help data users measure the effect of unionization on workplace health and safety. Research on union status of workers might identify priorities and partners for intervention and prevention of future injuries and deaths of union and nonunion workers alike.
We need to consider many facets when defining union status. A single establishment can include a mix of union and nonunion workers, and the job function of each worker may be what dictates their union eligibility. A union establishment may also include workers who choose not to join the union but are covered by the same policies as the union members. In addition, one must recognize that the meaning of union membership or affiliation varies across industries. In general, unions strive to protect workers who speak up about health and safety concerns. However, the implications for workplace policies and practices related to health and safety may vary widely. For example, in construction, union affiliation can indicate more structured and consistent training programs, whereas in other industries, this may not be the case. [3] Overview of CFOI data collection CFOI is a federal-state cooperative program that uses multiple sources of data to identify and describe fatal work injuries. The CFOI program uses multiple source documents to code and corroborate information for over 35 data elements for each workplace fatality. Over 20,000 individual source documents, comprising over 30 different document types, are used to code CFOI cases in given years. Death certificates, news media reports, medical examiner reports, and police reports are a few examples. [4] Multiple source documents are used because each source document has specific information on the case, but none has all the data elements needed. For example, 95 percent of cases each year have a death certificate associated with them, the most of any source document. Death certificates contain excellent information on the decedent's demographic itself. Occupational Safety and Health Administration (OSHA) reports, in contrast, may have less specific demographic data but contain very detailed information on the incident, such as location, time of day, work task, equipment used, and a description of how the fatality occurred. By piecing together information from multiple source documents, the CFOI program captures the most detailed and accurate information available and ensures high-quality data are available to data users.
CFOI collects information on a standard set of data elements and on a number of optional exploratory variables.
Optional fields are those for which the data to complete the variable may be available in some states but not in others, depending on the source documents to which the states have access. BLS does not publish data from optional fields because the data do not reflect a true census and cannot be standardized across the nation. BLS tracks the usage of these optional variables over time as a useful exploratory analysis to determine if they could become viable variables for the nation in the future.
Starting with reference year 2011, the union status variable was implemented as an optional exploratory field in the CFOI program. Instructions in this first year of data collection read as follows: "Use this field to indicate the union status of the decedent." Because this was a new and optional variable, a more formal definition was not developed. Rather, the definition was left open to interpretation because the intent was to explore the viability of collecting information on this data element. When several states demonstrated that they could collect at least some information on union status, BLS provided guidance that was more detailed. In 2012, revised guidance was issued, further defining the variable to include union workers, workers covered by collective bargaining, or any workers who may be covered by such an agreement but choose not to be full members of the union. This change was intended to help states more easily identify union affiliation in the cases in which union affiliation of the victim is unknown but information about the presence of a union at the worksite is available. Further instruction to the CFOI agents included marking cases that had no union status information as either "no" or "unknown."
In 2013, according to the BLS Current Population Survey (CPS), an estimated 14.5 million wage and salary workers belonged to unions, accounting for 11 percent of employed wage and salary workers. [5] The CPS data are consistent with the CFOI guidance provided for reference year 2011 regarding union status. In 2012, CFOI expanded the new guidance to add employees whose workplace was covered by collective bargaining or, in CPS terms, represented by a union. In 2013, 16 million (12 percent) wage and salary workers fell into either category. Thus, the change in definition resulted in an estimated 1-percent difference in the total wage and salary workforce that met the revised CFOI union status definition, according to CPS. We do not consider this percent change a substantial difference. [6] In the national CFOI data for 2011-13, the union status variable for most (81 percent, or 8,819 of 10,848) wage and salary worker cases was left blank. Only 740 (7 percent) of the 10,848 fatalities among wage and salary workers had union status marked "yes" or "no," and 1,289 (12 percent) cases were marked "unknown." Looking at the 3 years, we found that the cases marked "yes" or "no" for union status were 5 percent, 8 percent, and 8 percent of the total file for 2011, 2012, and 2013, respectively . Per the guidance laid out, BLS can only be sure that the "yes" answers (212 of the 740 cases marked "yes" or "no") were substantiated by documents. As required by BLS guidance, CFOI programs reported documentation only for the "yes" answers. However, the 4 BLS CFOI program assumed that if union status was known to be "no," versus truly "unknown," coders would select "no" and "unknown" accordingly.
Identifying union status in CFOI data varied by state, in part, because of differential access to the source documents needed to determine the status. Thus, looking at union status by state can clarify which states may be collecting union status information at a higher rate than the nation as a whole. During 2011 to 2013, 17 states and the District of Columbia filled out union status for at least 25 percent of their cases. This completion rate calculation includes filling in "yes," "no," or "unknown." Of these states, only eight states filled out union status more than half the time. Six states marked a definitive "yes" or "no" for at least 25 percent of cases, and only Massachusetts marked over half of its cases with a definitive "yes" or "no." Thus, Massachusetts was the state with the most complete data on union status reported to CFOI. When originally collected for the CFOI data, 54 percent of these cases had union status filled out. To inform other CFOI agents, this study aimed to further research the union status of all 169 cases. The processes and sources used in determining union status for the 2011-13 CFOI cases and the set of resources available in Massachusetts are presented in the sections that follow.
Massachusetts: a case study
For this study, union status was determined by whether or not the victim was a member of a union, in accordance with the initial guidance for reference year 2011 from BLS. When the definition changed to include workers who were also covered by collective bargaining but were not members of a union, we made sure to record any information that described this scenario. Similarly, any evidence that other workforces at the establishment or site met the updated union status definition was recorded in the case file. In some cases, union status was determined only after intensive followup or once sources that would not have otherwise been accessed were checked. Some of this work was done after the formal close of each data year, resulting in additional data on union status not included in the data formally entered in the CFOI data system. All followup was conducted according to CFOI data collection privacy and confidentiality standards and established procedures for surveillance of workplace fatalities as conducted by MDPH.
The Massachusetts workforce: where are the unions?
To get a better sense of where union workers are employed in Massachusetts, we used the CPS to characterize the percentage of unionization (union density) by industry and occupation. We were particularly interested in learning more about the presence of unions in those industries in which fatalities often occur such as construction; the public sector; and agriculture, forestry, fishing, and hunting. Table 1 presents the percentages of union affiliation in Massachusetts by industry sector and occupation group for 2011-13, stratified by public and private sectors. Of the public and private sector workforces, 59 percent and 6 percent, respectively, were unionized, with an overall statewide average of 13 percent. In the public sector, industries with the highest union density were · transportation and utilities (72 percent Of public sector workers, unionization was highest among municipal workers (66 percent), followed by state and federal workers at 54 percent and 38 percent, respectively. Although union density was lower in the private sector, elevated union density was found in some private occupation groups (data not shown). These groups include healthcare practitioner and technical occupations (16 percent, a subgroup of professional and related occupations) and protective service occupations (13 percent, a subgroup of service occupations).
An additional element that can be gleaned from the CPS is the prevalence of workers who fall under collective bargaining but are not union members.
[8] Statewide, an estimated 1 percent of all workers for 2011-13 were working in this situation, similar to nationwide findings. In both the private and public sectors, the highest numbers of these workers were in educational and health services industries, sectors which have higher union density.
The CPS provides important contextual information about the probability of union membership by industry and occupation in the state. However, the CPS data alone cannot be used to confirm the union status of individuals.
Other sources need to be used to document union status.
Standard source documents and beyond
For the 169 occupational fatal injury cases between 2011 and 2013 in Massachusetts, we documented the sources we used to determine union status. We developed a process of looking at source documents and gathering more documents until we had a source that explicitly indicated whether the victim was in a union. The process is summarized here and depicted in a flowchart, figure A-1, in the appendix.
We determined the union status of some workers solely on the basis of their employee status (self-employed, owner, or volunteer), occupation, or industry.
[9] For example, self-employed workers and owners and operators Apart from an overt claim of union membership or a union logo on the employer's main page, job postings on the employer websites were checked for details on union membership, dues, pay rates, or a collective bargaining agreement. When these sources did not provide enough evidence, the next step was to search information available from the health and safety enforcement agencies. In addition, we contacted larger labor organizations with broad membership if we suspected that the victim was affiliated with these organizations. When the victim worked in an occupation or industry that was known as having some level of unionization and a specific union was known to cover the geographic area, we contacted that union. The union locals who were contacted were responsive to requests for confirmation.
When the previous steps did not provide enough information, the employer was contacted. This approach follows the CFOI model of looking at public and administrative source documents before contacting the employer. We contacted management or human resources at the site or corporate level, depending on the size of the company. In the case of town government employers, we contacted the town manager or human resource department of the municipality.
Results
We determined the union status of 97 percent of the 169 cases of workers fatally injured in Massachusetts during 2011 to 2013. This percentage represents a substantial increase over the 54 percent collected formally for CFOI. Of the 169 cases, 29 (17 percent) were confirmed union. These included 17 public sector workers, 59
percent of all identified union deaths. Of the 12 private sector workers who were union members, the largest portion worked in construction (4 workers or 33 percent of union cases). Of the 135 cases (80 percent) determined to be nonunion, no evidence was found that these workers had opted out of a union or were otherwise covered by collective bargaining.
The union status for five (3 percent) of the cases could not be determined. Either the company name of these cases was not known or the employer did not know if the workers were union members. Table 2 . Select types of data sources used to confirm union status for workers fatally injured on the job in Massachusetts, 2011-13 (N = 169) (1) Known union status is based on Current Population Survey union density or local knowledge of employers in Massachusetts.
(2) Some cases are confirmed by more than one source. Sums may exceed subtotals and grand total because of the removal of these secondary sources. We found that about one-fifth of cases on the basis of their employee status were nonunion. After we researched the industry union density using the CPS and we confirmed through followup that some industries in
Massachusetts have no unions, we were immediately able to identify some additional cases as nonunion.
Together, these deaths made up 42 percent of cases covered in this study.
Although the OSHA inspection data are not routinely collected for required variables, these data are easy to access and are therefore included in this set. The OSHA inspection data were an important source of information on union status, providing information on 27 percent of the 169 cases. Altogether, union status was determined for 72 percent of the 169 cases with the use of these standard sources. 
Conclusion
The Massachusetts study found that, for most of the 169 cases, union status could be determined with the use of information about either employee status or unionization available in standard sources used by CFOI, including the OSHA inspection data. However, collecting this information for the remainder of the cases was complex and involved additional effort and information sources that may not be available in all states. Going forward, Massachusetts CFOI program anticipates completing the review of both standard and additional data sources by the close of each year and achieving a higher completion rate for the union status variable. In the 4 years after this study was completed (2014) (2015) (2016) (2017) , Massachusetts coded union status in an average of 92 percent of its cases. The extent to which this outcome is possible in other states will depend on the industrial makeup of the workforce and availability of additional data sources. The application of a similar approach in other states could increase standardized data collection across the nation. For instance, all states could look at CPS data or consistently input available union data found in OSHA records. Further defining CFOI coding rules for union status to better distinguish between "no" and "unknown" would also be important for comparing the data across states.
Based on CPS data at both the national and Massachusetts levels, the change in the CFOI union definition in 2012 to include both union members and individuals covered by collective bargaining resulted in a 1-percent difference in the estimated total wage and salary workforce. This difference is not substantial. However, the difference might vary by state.
Because unionization can be viewed differently across industries, we need to consider what aspects of unionization could affect worker safety. For example, the union status variable in the CFOI does not capture information about the presence of the multiple components of a health and safety management system in the workplace. 19 Special studies would be necessary to collect information about the status of health and safety management programs, the influence of unionization on these programs, and the impact on fatality risks. A better understanding of these factors might help researchers identify additional indicators of union presence.
The CFOI program recognizes that union status may affect worker safety. However, without standardized access to information across the nation, union status will likely remain a state-specific endeavor and research topic.
7 Massachusetts was one of nine states funded by the NIOSH to run a FACE program during the period of this study. Two other states, New Jersey and New York, also had their CFOI and FACE programs housed together in the occupational health section of their state health departments during this time.
8 This information is collected in the CPS in a followup question to those who respond that they are not a member of a union or similar affiliation. The survey question is, "On this job are you covered by a union or employee association contract?"
9 For example, self-employed workers and owners and/or operators of incorporated businesses are nonunion. Massachusetts has no commercial fishing unions.
10 New legislation effective March 2015 extended OSHA protections to some state executive office workforces. Additional legislation signed in March 2018 extended coverage to all state, county, and municipal workplaces.
11 For additional information, see U.S. Department of Labor, OSHA, "Establishment search" and "Inspection information," https:// www.osha.gov/pls/imis/establishment.html and https://www.osha.gov/pls/imis/InspectionNr.html, respectively. During routine contact with the OSHA Region I office, additional guidance was received on how to interpret this variable. The union-nonunion value applies to the specific inspection. For a fatality investigation, the value would reflect the union status of the victim and can be trusted as accurate. However, in cases in which more than one employer is operating at a site, such as a case in which a general contractor is responsible for overall site safety and is investigated after the death of a subcontractor, this field may not be specific to the victim.
12 In cases in which contradictory information was found in different source documents, contacting the OSHA area office for clarification was necessary.
13 For the 2011-13 cases, union information was available from other sources for the federal cases, so we did not directly contact federal agencies. In addition, this period had no mine-related fatalities.
14 Neither OSHA nor DLS will investigate the death if the U.S. Coast Guard or another agency such as the National Transportation Safety Board has jurisdiction. In addition, these agencies (OSHA and DLS) typically do not investigate certain types of events such as motor vehicle crashes, homicides, and suicides. Recently, OSHA has investigated some workplace homicides in
Massachusetts. For more information go to https://www.osha.gov/SLTC/workplaceviolence/.
15 MDPH was careful to share only publicly available data when communicating with stakeholders. Massachusetts death certificates are public documents.
16 For more information regarding COSH groups, see National Council for Occupational Safety and Health, "Local COSH groups,"
http://www.coshnetwork.org/COSHGroupsList. MassCOSH knowledge of industries and independent tracking of fatal injuries and illnesses in the state helped us identify details that we would not have been able to identify otherwise.
17 All states could conduct an indepth web search to collect other variables. However, because additional time is needed to search specifically for union information, the indepth search is categorized as an additional source. Although the extra web-research step was not overly burdensome, it may not be feasible for a state with a larger number of deaths.
18 Note that directly contacting the employer as a first step may be the most efficient way to collect this variable, although the CFOI model suggests exhausting available public and administrative data sources before contacting the employer. 
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